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CLAIMS 



[Claim(s)] 

[Claim 1] It is the receiving amplifying device characterized by to reduce said bias current when 
it has a magnification means a bias current is impressed and amplify an input signal, a received 
electric-field detection means detect the received electric-field level of said input signal, and 
the control means that controls said bias current according to said received electric-field level 
to stop intermodulation distortion in an allowed value and to realize a low power and said 
received electric-field level of said control means is weak. 

[Claim 2] The bias storage section which has memorized beforehand the optimum value of said 
bias current which said control means stops the intermodulation distortion of said magnification 
means in an allowed value, and can realize a low power corresponding to said received electric- 
field level, The bias control section which reads a rated bias current value from said bias storage 
section according to said received electric-field level which said received electric-field detection 
means detected, The receiving amplifying device according to claim 1 characterized by having 
the bias generating section which generates said bias current based on said rated bias current 
value read from this bias control section, and is supplied to said magnification means. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the receiving amplifying device for the base 
stations of migration communication system especially about a receiving amplifying device. 
[0002] 

[Description of the Prior Art] Conventionally, even when received electric field are strong, and 
even when the receiving amplifying device of the base station of migration communication 
system is weak, it is operated by the operating condition which is equivalent to a maximum load 
condition regardless of a receive state. 
[0003] 

[Problem(s) to be Solved by the Invention] In the conventional receiving amplifying device, since 
it is made to always operate in the state of the maximum load, power consumption carries out a 
temperature rise by generation of heat of an amplifier, and it not only becomes large, but has the 
trouble that the dependability of the whole amplifying device deteriorates. 

[0004] The purpose of this invention is to offer the receiving amplifying device which can attain 
low-poweiHzation of equipment, can suppress generation of heat of equipment, and can raise 
dependability. 
[0005] 

[Means for Solving the Problem] When received electric-field level is weak, by reducing the bias 
current of a high frequency amplifier, the receiving amplifying device of this invention stops 
intermodulation distortion in an allowed value, and realizes a low power. That is, it has a 
magnification means for a bias current to be impressed and to amplify an input signal, a received 
electric-field detection means to detect the received electric-field level of said input signal, and 
the control means that controls said bias current according to said received electric-field level 
to stop intermodulation distortion in an allowed value and to realize a low power. 
[0006] 

[Embodiment of the Invention] Next, this invention is explained with reference to a drawing. 
[0007] Drawin g 1 is the block diagram showing 1 operation gestalt of this invention. The input 
signal S1 received through the antenna 1 and the band-pass filter 2 is amplified by amplifiers 3, 
4, and 5, and is made into the output signal S2. 

[0008] Amplifiers 3, 4, and 5 have the RF amplifier which bias currents 11, 12, and 13 are 
impressed, respectively, and operates, and are constituted. Here, in the amplifier 5 of a tail end, 
since signal level becomes large and it is easy to generate intermodulation distortion, the 
amplifier for high power with little intermodulation distortion is used. The amplifier which can 
control gain according to a bias current is used for an amplifier 4. The amplifier which carries out 
low noise magnification actuation according to the fixed bias current is used for the amplifier 3 
of the first rank. 

[0009] By the way, the gain and intermodulation distortion of a high frequency amplifier change 
with the bias currents impressed to a high frequency amplifier. Generally, by making a bias 
current increase, gain increases and intermodulation distortion decreases. 

[0010] For example, according to a bias current 13, it changes and the gain and intermodulation 



distortion of an amplifier 5 of a tail end carry out a thing, as shown in drawing 2 (a). If received 
electric field become strong, signal level will become large and intermodulation distortion (broken 
line) will increase. On the other hand, if a bias current increases, a dynamic range will spread and 
intermodulation distortion will decrease. In addition, in the amplifier 4 of the preceding paragraph, 
since signal level is small, intermodulation distortion can be disregarded. 

[001 1] Here, when received electric field are strong, the bias current 13 of the amplifier 5 of a tail 
end is increased for the purpose of reduction of intermodulation distortion, and it sets up so that 
intermodulation distortion may not occur more than an allowed value. And the gain as the whole 
is uniformly maintainable by reducing the bias current 12 of the amplifier 4 of the preceding 
paragraph, and lowering gain to the gain increment of the amplifier 5 by increase of a bias 
current 13. 

[0012] When received electric field are weak, the bias current 13 of the amplifier 5 of the big tail 
end of power consumption is reduced for the purpose of reduction of power consumption. In this 
case, intermodulation distortion considers as the range which is not generated more than an 
allowed value. And the amount of [ of the amplifier 5 by reduction of a bias current 13 ] gain fall 
is [ the gain as the whole ] uniformly maintainable by making the bias current 12 of the amplifier 4 
of the preceding paragraph increase, and raising gain. In addition, since a bias current 13 is larger 
than a bias current 12, power consumption is influenced by the bias current 13. 
[0013] Now, in order to set up a bias current according to received electric-field level, the 
received electric-field detecting element 6, the bias storage section 7, the bias control section 8, 
and the bias generating sections 9 and 10 are formed. 

[0014] The received electric-field detecting element 6 outputs the data D1 in which the level of 
an input signal S1 is detected and received electric-field level is shown. The bias storage section 
7 has memorized beforehand the optimum values D2 and D3 of the bias currents 12 and 13 of the 
amplifiers 4 and 5 which stop intermodulation distortion in an allowed value and can realize a low 
power corresponding to received electric-field level, as shown in drawing 2 (b). 
[0015] The bias control section 8 reads the rated bias current values D2 and D3 which 
correspond from the bias storage section 7 in response to the data D1 in which received 
electric-field level is shown, respectively, and sends them out to the bias generating sections 9 
and 10, respectively. The bias generating sections 9 and 10 generate bias currents 12 and 13 
based on the rated bias current values D2 and D3 f respectively, and supply them to amplifiers 4 
and 5, respectively. 

[0016] Now, when received electric field are strong (B point on an axis of abscissa), 
intermodulation distortion sets to 3p (3 times of p) [mA] the rated bias current value of an 
amplifier 5 which comes in an allowed value, and is setting the rated bias current value of an 
amplifier 4 to p [mA]. Moreover, the gain of the amplifier 4 at this time sets gain of g [dB] and an 
amplifier 5 to [(g+3) dB]. 

[0017] When received electric field are weak (A point on an axis of abscissa), only alpha [mA] 
can decrease the bias current of an amplifier 5, and intermodulation distortion can be stopped in 
an allowed value also as [(3 p-alpha) mA]. Since only beta [dB] decreases and the gain of an 
amplifier 5 serves as [(g+3-beta) dB] at this time, only gamma [mA] makes the bias current of an 
amplifier 4 increase, and it is referred to as [(p+gamma) mA] so that only beta [dB] may increase 
and the gain of an amplifier 4 may be set to [(g+beta) dB]. 

[0018] Therefore, the sum total of the bias current of the amplifiers 4 and 5 when received 
electric field are strong is set to p+3p=4p [mA], and the sum total of gain becomes g+(g+3) 
=2g+3[dB]. 

[0019] Moreover, the sum total of the bias current of the amplifiers 4 and 5 when received 
electric field are weak becomes (3 P-alpha) + (p+gamma) =4p-(alpha-gamma) [mA]. The sum 
total of gain becomes (g+3-beta)+ (g+beta) =2g+3[dB], and is the same gain as the time when 
received electric field are strong. 

[0020] Thus, since a sum total current when received electric field are weak becomes 4p- 
(alpha-gamma) [mA] by controlling, only [(alpha-gamma) mA] decreases rather than that when 
received electric field are strong. Here, since the bias current value of the amplifier 5 of a tail 
end is larger than the bias current value of an amplifier 4, it is alpha>gamma, and reducing the 



bias current of an amplifier 5 will contribute to reduction of the power consumption of equipment 

greatly. 

[0021] 

[Effect of the Invention] As explained above, intermodulation distortion is stopped in an allowed 
value by controlling the bias current of an amplifier appropriately according to received electric 
field according to this invention, and the power consumption of equipment can be reduced, and it 
has the effectiveness that generation of heat of equipment is suppressed further and reliability 
can be improved. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the receiving amplifying device for the base 
stations of migration communication system especially about a receiving amplifying device. 
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PRIOR ART 

[Description of the Prior Art] Conventionally, even when received electric field are strong, and 
even when the receiving amplifying device of the base station of migration communication 
system is weak, it is operated by the operating condition which is equivalent to a maximum load 
condition regardless of a receive state. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, intermodulation distortion is stopped in an allowed 
value by controlling the bias current of an amplifier appropriately according to received electric 
field according to this invention, and the power consumption of equipment can be reduced, and it 
has the effectiveness that generation of heat of equipment is suppressed further and reliability 
can be improved. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In the conventional receiving amplifying device, since 
it is made to always operate in the state of the maximum load, power consumption carries out a 
temperature rise by generation of heat of an amplifier, and it not only becomes large, but has the 
trouble that the dependability of the whole amplifying device deteriorates. 

[0004] The purpose of this invention is to offer the receiving amplifying device which can attain 
low-poweiHzation of equipment, can suppress generation of heat of equipment, and can raise 
dependability. 
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MEANS 



[Means for Solving the Problem] When received electric-field level is weak, by reducing the bias 
current of a high frequency amplifier, the receiving amplifying device of this invention stops 
intermodulation distortion in an allowed value, and realizes a low power. That is, it has a 
magnification means for a bias current to be impressed and to amplify an input signal, a received 
electric-field detection means to detect the received electric-field level of said input signal, and 
the control means that controls said bias current according to said received electric-field level 
to stop intermodulation distortion in an allowed value and to realize a low power. 
[0006] 

[Embodiment of the Invention] Next, this invention is explained with reference to a drawing. 
[0007] Drawing 1 is the block diagram showing 1 operation gestalt of this invention. The input 
signal S1 received through the antenna 1 and the band-pass filter 2 is amplified by amplifiers 3, 
4, and 5, and is made into the output signal S2. 

[0008] Amplifiers 3, 4, and 5 have the RF amplifier which bias currents 11, 12, and 13 are 
impressed, respectively, and operates, and are constituted. Here, in the amplifier 5 of a tail end, 
since signal level becomes large and it is easy to generate intermodulation distortion, the 
amplifier for high power with little intermodulation distortion is used. The amplifier which can 
control gain according to a bias current is used for an amplifier 4. The amplifier which carries out 
low noise magnification actuation according to the fixed bias current is used for the amplifier 3 
of the first rank. 

[0009] By the way, the gain and intermodulation distortion of a high frequency amplifier change 
with the bias currents impressed to a high frequency amplifier. Generally, by making a bias 
current increase, gain increases and intermodulation distortion decreases. 

[0010] For example, according to a bias current 13, it changes and the gain and intermodulation 
distortion of an amplifier 5 of a tail end carry out a thing, as shown in drawin g 2 (a). If received 
electric field become strong, signal level will become large and intermodulation distortion (broken 
line) will increase. On the other hand, if a bias current increases, a dynamic range will spread and 
intermodulation distortion will decrease. In addition, in the amplifier 4 of the preceding paragraph, 
since signal level is small, intermodulation distortion can be disregarded. 

[001 1] Here, when received electric field are strong, the bias current 13 of the amplifier 5 of a tail 
end is increased for the purpose of reduction of intermodulation distortion, and it sets up so that 
intermodulation distortion may not occur more than an allowed value. And the gain as the whole 
is uniformly maintainable by reducing the bias current 12 of the amplifier 4 of the preceding 
paragraph, and lowering gain to the gain increment of the amplifier 5 by increase of a bias 
current 13. 

[0012] When received electric field are weak, the bias current 13 of the amplifier 5 of the big tail 
end of power consumption is reduced for the purpose of reduction of power consumption. In this 
case, intermodulation distortion considers as the range which is not generated more than an 
allowed value. And the amount of [ of the amplifier 5 by reduction of a bias current 13 ] gain fall 
is [ the gain as the whole ] uniformly maintainable by making the bias current 12 of the amplifier 4 
of the preceding paragraph increase, and raising gain. In addition, since a bias current 13 is larger 
than a bias current 12, power consumption is influenced by the bias current 13. 



[0013] Now, in order to set up a bias current according to received electric-field level, the 
received electric-field detecting element 6, the bias storage section 7, the bias control section 8, 
and the bias generating sections 9 and 10 are formed. 

[0014] The received electric-field detecting element 6 outputs the data D1 in which the level of 
an input signal S1 is detected and received electric-field level is shown. The bias storage section 
7 has memorized beforehand the optimum values D2 and D3 of the bias currents 12 and 13 of the 
amplifiers 4 and 5 which stop intermodulation distortion in an allowed value and can realize a low 
power corresponding to received electric-field level, as shown in drawing 2 (b). 
[0015] The bias control section 8 reads the rated bias current values D2 and D3 which 
correspond from the bias storage section 7 in response to the data D1 in which received 
electric-field level is shown, respectively, and sends them out to the bias generating sections 9 
and 10, respectively. The bias generating sections 9 and 10 generate bias currents 12 and 13 
based on the rated bias current values D2 and D3, respectively, and supply them to amplifiers 4 
and 5, respectively. 

[0016] Now, when received electric field are strong (B point on an axis of abscissa), 
intermodulation distortion sets to 3p (3 times of p) [mA] the rated bias current value of an 
amplifier 5 which comes in an allowed value, and is setting the rated bias current value of an 
amplifier 4 to p [mA]. Moreover, the gain of the amplifier 4 at this time sets gain of g [dB] and an 
amplifier 5 to [(g+3) dB]. 

[0017] When received electric field are weak (A point on an axis of abscissa), only alpha [mA] 
can decrease the bias current of an amplifier 5, and intermodulation distortion can be stopped in 
an allowed value also as [(3 p-alpha) mA]. Since only beta [dB] decreases and the gain of an 
amplifier 5 serves as [(g+3-beta) dB] at this time, only gamma [mA] makes the bias current of an 
amplifier 4 increase, and it is referred to as [(p+gamma) mA] so that only beta [dB] may increase 
and the gain of an amplifier 4 may be set to [(g+beta) dB]. 

[0018] Therefore, the sum total of the bias current of the amplifiers 4 and 5 when received 
electric field are strong is set to p+3p=4p [mA], and the sum total of gain becomes g+(g+3) 
=2g+3[dB]. 

[0019] Moreover, the sum total of the bias current of the amplifiers 4 and 5 when received 
electric field are weak becomes (3 P-alpha) + (p+gamma) ^p-Calpha-gamma) [mA]. The sum 
total of gain becomes (g+3-beta)+ (g+beta) =2g+3[dB], and is the same gain as the time when 
received electric field are strong. 

[0020] Thus, since a sum total current when received electric field are weak becomes 4p- 
(alpha-gamma) [mA] by controlling, only [(alpha-gamma) mA] decreases rather than that when 
received electric field are strong. Here, since the bias current value of the amplifier 5 of a tail 
end is larger than the bias current value of an amplifier 4, it is alpha>gamma, and reducing the 
bias current of an amplifier 5 will contribute to reduction of the power consumption of equipment 
greatly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing 1 operation gestalt of this invention. 

[Drawing 2] It is drawing for explaining actuation of the receiving amplifying device shown in 

drawing 1 , and (a) shows the property of the gain and intermodulation distortion to the bias 

current of an amplifier 5, and (b) shows the rated bias current values D2 and D3 which stop 

intermodulation distortion in an allowed value and realize a low power. 

[Description of Notations] 

3, 4, 5 Amplifier 

6 Received Electric-Field Detecting Element 

7 Bias Storage Section 

8 Bias Control Section 

9 Ten Bias generating section 
11, 12, 13 Bias current 

S1 Input signal 
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DRAWINGS 



[Drawing 1] 
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